Abstract -We investigated the IGF-II gene expression in developing Semitendinosus muscle in foetal normal and double-muscled cattle. Samples from normal and double-muscled foetuses ranging from 90 to 210 d post-conception were collected and total RNA extracted. Northern blot analysis was performed using the human IGF-II cDNA probe. Five 5.1, 4.4, 3.7, 2.6 
INTRODUCTION
Expression of the insulin-like growth factor-II (IGF-11) gene is greater during foetal development than at any other period in the life of mammals [29, 30, 40] . Moreover, the disruption of this gene greatly diminishes prenatal growth in mice [6] . Together, these observations support the hypothesis that IGF-II is the major regulator of foetal growth. More specifically, IGF-11 is expressed in developing muscle tissues of several species (rat [2] ; human [13] ; bovine [24] ) and in several myoblast cell lines [8, 46] . Recently, we demonstrated that IGF-11 gene expression in muscle cell bundles, isolated from bovine foetuses, has a greater intensity during early foetal development than compared to stages prior to and after birth [24] . These results suggest that IGF-11 participates in myogenesis as an autocrine/paracrine-acting growth factor, stimulating both proliferation and differentiation of muscle cells. Double-muscled cattle provides an excellent model for studying muscle development. At birth, these animals have nearly 40 % more muscle fibers than normal muscled cattle [7] . Moreover, hyperplasia was demonstrated by the higher potency of myoblast proliferation in double-muscled foetuses than in normal foetuses [37] . Previous work showed that serum from double-muscled foetuses stimulated proliferation of L6 myoblasts to a greater extent than serum from normal foetuses [10] . In addition, in foetal double-muscled cattle, Picard et al. [33] showed the existence of a delay in differentiation compared to normal muscled cattle. However, the regulation of increased muscle and delay in differentiation associated with double-muscled cattle remains unknown.
In order to determine the potential role of [5, 25, 43] and bovine foetal tissues [24] . The 
DISCUSSION
In Semitendinosus muscle from normal and double-muscled bovine foetuses, the IGF-II gene is expressed as a family of transcripts, as is the case in other mammalian species [16, 19, 25, 32] [4] . Strong homologies have been shown to exist between the coding regions of bovine and human genes [18] . Possible [31] . The bovine 5.1 kb transcript appears to be homologous to the human 6.0 kb transcript, and the bovine 4.0 kb to the human 4.8 kb transcript, respectively [4] . Thus, it may be engaged in protein synthesis of IGF-II. The 3.7 and 2.6 kb transcripts might be translated as prepro-IGF-II peptides (for review see [42] ). The bovine 1.7 kb transcript is homologous to the human 1.8 kb transcript, which corresponds to the 3' end of exon 9, but is uncapped and untranslated. It is generated by endonucleolysis of the mature IGF-11 transcripts [27, 31] .
This study demonstrates the apparent stability of the 5 [32] and rat [2] .
Plasma IGF-11 concentrations increased with advancing gestational age. The change in the serum concentrations of IGF-11 during foetal development found in this study was similar to that in previous studies and coincides with foetal growth rates [17] . In most species, IGF-11 circulates at higher levels than IGF-I in the foetus and is generally thought to be more active than IGF-I in regulating foetal growth [9] . During gestation, a high autocrine expression of the IGF-11 gene was associated with a low plasma IGF-II concentration; then, the fall in IGF-11 mRNA was associated with increasing levels of IGF-11 in the foetal circulation. In vitro, the expression of IGF-II by muscle cells is under tight negative feedback control by the IGFs themselves [26] . Thus, the large increase in IGF-II in foetal plasma observed during gestation could be involved in the decrease of autocrine IGF-11 production in bovine Semitendinosus muscle cells.
In this study, the high amount of autocrine IGF-11 mRNA and low plasma IGF-11 concentrations observed may play a role in regulating the development of the first muscle cell population, which was present from 39 d pc and gave rise to type I fibers. Autocrine expression of IGF-II has been shown to contribute to myotube formation in the developing embryo [13, 14] and during muscle regeneration [23] . Antisense 
